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ẋ(t) = Ax(t) +Bζ(t) +Eu(t)









p ¤ ζ(t) ∈ Rm ¢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R1, R2, R3 ≥ 0
¤
L2, L3 > 0
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R!y7c
0 ≤ −uD4 ⊥ x2 ≥ 0
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ẋ = Ax+Bζ +Eu(t)
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ż(t) = Rẋ(t) = RAR−1z(t) +REu(t) +RBζ(t)













yzg0yzabcqkmc A cV>VcV9|ekwp7g!¢ ZBup7gV'V>lhk¡yzVUgeqajVUjkeV>c A !¢w0BLysc
−ż(t) ∈ RAR−1z(t) +REu(t) +RB ∂ψ(R+)m(CR
−1z(t) +Gu(t) + F )
yzg0{"h!cqkg
R2B = CT
−ż(t) ∈ −RAR−1z(t) −REu(t) +R−1CT ∂ψ(R+)m(CR
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K(t) := {x ∈ Rn : Cx+Gu(t) + F ≥ 0}.
A !¢ MaB
nJhdeqeqkg
S(t) := R(K(t)) = {Rx : x ∈ K(t)},
A ¢»ZB
kwe+kcLV9yscqaeqpcqVUVeqR!yze
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jkeqeqV>gkgeqRV'¦p7jqT
−ż(t) +RAR−1z(t) +REu(t) ∈ N(S(t); z(t)),
A !¢ >B
Rkm|.Rysvv0V9yzj.cy7ceqRVv0V>jehj¨!yekwp7g"pzy,cqV>VUvkg,vjqpd|UV>ccU¢-QLRVkwg!|Uwh0ckpsg A ¢ hBokmckgeqhjg"V9l7h!kw¡yzVUgeueqp,eqRV
VU¡7pshdeqkpsg¡yzjkyzeqkpsg!ysBkwgV9lh!yzkefa
















  (   +
	 (	     !) !	 ( !) 
ªVUe


































































































i=1 |v(ti) − v(si)| < εR!VUgV>¡sVUj ∑k
i=1(ti − si) < η
kweqR
si < ti < si+1
kg
[0, T ].xV9|Uysw;eR!yekweqR ysga£TWysvvkg



















































































z : [0,+∞[→ Rn

























(t) − f(t, z(t))
dλ
dν


























−dz ∈ N(S(t); z(t)) + f(t, z(t))dλ
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haus(K(t),K(s)) ≤ γ‖G(u(t)) −G(u(s))‖
yzg0{"RV>g!|V




s, t ∈ [0,+∞[
haus(S(t), S(s)) ≤ ‖R‖ haus(K(t),K(s)) ≤ γ‖R‖ ‖G‖‖u(t)− u(s)‖.
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z(·) : I → Rn
8y
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(t, z) ∈ [0,+∞[×Rn













‖f(t, z)‖ ≤ k(t)(1 + ‖z‖)
¦p7j+yz

















−ż(t) ∈ N(S(t); (z(t)) + f(t, z(t))




A ¢ ZBysg!{ A !¢ ZB+keR&eqRVkwgkweqkmyz-|p7g!{dkweqkpsg!c
z(0) = z0 ∈ R(K(0))
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z(·)
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(t) − f(t, zi(t))
dλ
dν
















(t) − f(t, z2(t))
dλ
dν
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z1(t) = z2(t)
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Eu(t) = E(Hx(t) + v(t))
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0 ≤ ζ(t) ⊥ w(t) ≥ 0 ⇔ −ζ(t) ∈ ∂ψP (w(t)), P = (IR
+)m,
Rkm|.R Rpsm{c¦psj¡7V>|epsj.c
w(t), ζ(t) ∈ IRm
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B
kmcLsk¡sV>g"kg"eRV|Uy7cVpzwpd|Uyswayz¨0cp7whdeVUa|p7g7ekwgbhp7h!cLcp7wheqkpsg!cu¨baeqR!Vkg!|Uwh!cqkpsg A ¢ ZB¢ kw¡7VUgeqRV{dV5)!gkweqkpsg
ps;eqRV5cVUe
S(t)
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z(·)











kg!|Uwh!cqkpsg A ¢ /ZByzv!v0V9yzj.cep'¨0V+y\TWpsjVu7VUgV>jyss¦p7jqTyswkmcT eqR!ysg A s¢?BRkm|.R,v<VUjJcqVu|>yzgg!pze;R!yzg0{dwVceyzeqVrfhTWv!c>¢
QLR!VTWV>y7chjV,{k¶BVUjVUgeqkmyzkg!|h!cqkwp7g A !¢ />BZyswp+c+h!cZeqp&{dV>jqk¡sV5y"ceyeV+rfhTWv ysccR!pgkwg A ¢s0B A ¢9 B¤ªyzg!{
ep£7kw¡7VyTWV9yzgkgepeRV{ag0yzTWk|>c,yze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A ¢éBkmcV>lhk¡·yswV>ge"eqp A ¢s0Bpsj A !¢w· B¢ 3¥g pzeRVUjp7j{c>¤LeqR!VUjVkcy
ζ̄(t) ∈ −N(S(t); z(t+))
cqh!|.R eqR!yze






















(t), w(t)〉 = 〈
dζ
dν
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ẋ(t) = a(x(t)) + b(x(t))ζ(t) + e(x(t), u(t))
























































































































0 ≤ ζ(t) ⊥ w(t) = c(h−1(z(t))) + g(u(t)) ≥ 0.
A M0¢ MaB















































S(t) := {z | c(h−1(z)) + g(u(t)) ≥ 0}
ysg!{
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k : Rn → Rm
:`
 U







y 7→ d(ẑ, k−1((R+)
m − y))
 ;	
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M : Rn ⇒ Rm
keR
M(z) := −k(z) + (R+)
m,
V'R!y·¡7V
d(ẑ,M−1(y)) = d(ẑ, k−1((R+)















































〈y∗, y − ȳ〉 ≤ ϕ(y) − ϕ(ȳ) + ε‖y − ȳ‖,
R!k|.RTWV>yzg0cu¦psj+yz
z ∈ Rn




























z∗ = y∗ ◦ ∇k(z̄).Y\ckg
z∗ ∈ BRn
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f(t, z) if ‖z‖ ≤ r




[0, r] × Rn.
tuaÉQLRV>psjVUT M0¢ M&kg - s1JeqR!V"{dkw¶<V>jqV>g7ekys
kg!|Uwh!cqkpsg

























t ∈ [0, T ]
V'R!y·¡7V
f̃(t, z(t)) = f(t, z(t))












z∗i ∈ N(S(t); zi)
keR
i = 1, 2.
_dkwg!|UV
ψS(t) = ψ(R+)m ◦ Φt,
RVUjV














Φt(z1) − Φt(z2) = ∇k(z2)(z1 − z2) +
∫ 1
0
(∇k(z2 + s(z1 − z2)) −∇k(z2))(z1 − z2) ds
uVTy·ajkweqV
〈z∗2 , z1 − z2〉 = 〈y
∗





(∇k(z2 + s(z1 − z2)) −∇k(z2))(z1 − z2) ds〉


















ρ〈y∗2 , q〉 = 〈y
∗
2 ,∇k(z2)q







Y\ckg5eqRkmc+ysg!{ A M!¢ ZBuuV'ps¨de.yzkg
〈z∗1 − z
∗
2 , z1 − z2〉 ≥ −
β
ρ
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ẋ(t) = −x3(t) + ζ(t) + (x2(t) + 1)u(t)









V (x) = 12x
2 ] 
 b = 1 <JZ85
 I h(x) = x \u5%
 U 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z0 ∈ [− sin(u(0)),+∞[

 U 5V  h
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ẋ(t) = Ax(t)xT (t)Gx(t) +Bζ(t) + e(x(t), u(t))





















V (x) = 12x
TPx
: U 












T (s)[P ẋ(s) − PAx(s)xT (s)Gx(s)]ds =
= V (x(t)) − V (x(0)) − 12
∫ t
0
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{x ∈ H : d(x,Q) < r}.
A xV>|>yz
eR!ye




















i = 1, 2
B¤deqRV
kgV9l7h0yzkefa
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 A  \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s, t ∈ I
psg!VR!ysc
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 j n   55! η > 0 
 U 5VJ  Z
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(x, y) ∈ B[0, η] ×B[0, η]
  U 
||f(t, x) − f(t, y)|| ≤ kη(t)||x− y|| 
 
 U VW  h
iH <	d$<=h 
"b675
"i  β(·) ∈ L1(I, IR) 6	 U 
 U  



























||ẋ(t) + f(t, x(t))|| ≤




||f(t, x(t))|| ≤ (1 + l)β(t)
h]?]
t ∈ I
\ : U V






[2β(s)(1 + ||x0||) + |v̇(s)|] ds.
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 nYb 	! x ∈ H \ F (·, x) U  λ− 67VZ85,.5,5
"i  
 j nYb % t ∈ I \ F (t, ·)   ,e!o60Z	 55%i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6785 β ≥ 0 \ :; U 
F (t, x) ⊂ β(1 + ||x||)K
b 
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l = 2 (µ((t0, t]) + ||x0|| + 1)
\
b
















z(t) ∈ F (t, x(t))
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9
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